The main focus of this paper is to indicate the effect of quality management practices and concurrent engineering on business performance improvement. The research has been done by taking one of Brewery Company (Meta Abo Brewery S. Co) as a case study. Practical secondary data have been collected and analyzed to understand what it seems the actual company's business results growth rate in terms of annual sales, profit before income tax, production volume and costs of production. These results are compared to the ideal continuous improvement organization business results. Primary data are also analyzed to test quality practice levels of the company. The results of these discussions approve that there exists a direct relationship between TQM & CE, and company's business performance improvement. Finally, proposed business improvement model and modified TQM & CE implementation models are presented.
Introduction
The quality concept has developed over the last few decades to become a broad management tool as opposed to its initial role of control. Total Quality Management (TQM) and productivity have become major concerns of business managers seeking to maintain or increase competitive advantage. At present dynamic manufacturing environment, where quality is vital to success, manufacturers use TQM as a tool to substantially improve productivity and customer satisfaction. Based on an extensive study of previous research on TQM, six core values of TQM were identified as critical for successful TQM implementation. These values of TQM are functioning as litmus paper to test the current quality status of the firms. These values are top management commitment, everybody's commitment, continuous improvement, focus on customer, focus on process, and using a scientific approach for decision making.
The core values of TQM that have been listed above represent how to encourage and motivate the employees to the best way to improve their capabilities, skilled, commitment and productive by giving them relevant information, power, knowledge, and rewards. So logically, the significant expected effect of the TQM principles will be on the firm's overall business results. Besides, most of the previous studies point out that productivity is one of the measure business performances directly affected by application of the TQM principles (Morris, 1993) . This means that the adoption of TQM concepts leads to inspiring employees to succeed and grow, then improving their performance and productivity (Oakland, 1993) . Most of developing countries' enterprises like brewery, textile, sugar, flour, & other Agro-processing industries are very low in their productivity as compared to other developing & developed nations as mentioned on UNIDO, Vienna, 2004 . There should be a change, representing nothing short of breakthrough for those organizations to halt productivity decline. Such a change can be brought through management styles like TQM and CE.
To achieve a significant result on business performance improvement in the existing dynamic market, using or combining more than one process improvement approaches for the betterment of the company's business performance may require. According to Najmi M., and Ip-Shing F., (2002) , the process approach at the heart of TQM is fundamental to embedding CE in new product development and application of CE through TQM is illustrated practically in industries. This paper presents the improvement signals in the case company by linking CE into TQM initiatives that support the recent empirical research by Sun, H. and Zhoa, Y., (2010) that show a positive relationship between TQM and fast NPD.
This study is organized in the following order. The second section will briefly explains the literature reviews and asses related researches and theories. The third section dealt with the methodologies used while doing this research and followed by explanation of the commonality between TQM and concurrent engineering in the fourth section. The Fifth part comes with data, result discussions and proposed model for the implementation of TQM that is linked with CE and finally the conclusion and recommendations are presented on the sixth section.
Literature
TQM has been widely considered as management tool for business stability, growth and prosperity (Issac et al., 2004) , as a tool to keep competitive advantage (Kuei et al., (2001), and Eng and Yusof (2003) ). Many literatures show that different quality practices enhance firms' performance in many aspects like on early design involvement (concurrent engineering), reduction costs, focusing on prevention techniques and improving management (Crosby, 1979 (Crosby, , 1984 Deming, 1982 Deming, , 1986 Garvin, 1984 Garvin, , 1988 Juran, 1982 Juran, , 1989 . Kanji et al., (1992) indicated that quality as a core variable for strategic advantage in the operations function and on the competitiveness of the firm. Garvin (1996) specifically showed the relationship between quality improvement and profitability with consistency on production and marketing.
For last two decades, quality has been considered as one of important factor in manufacturing, service and purchasing to increase sales and profits this is supported by several literatures (Aaker and Jacobson (1994) , Anderson et al. (1994) , Buzzell et al. (1975 ), Capon et al. (1990 , Craig and Douglas (1982) , Farris and Reibstein (1979) , Jacobson and Aaker (1987) , McGuire et al. (1990) and Phillips et al. (1983) . TQM also has been seen as a method of reducing costs (Crosby 1987 and Dale and Plunkett 1995) . Substantial studies dealt with the relationship between companies' performance and quality improvement, Adam (1994) , Adam et al. (1997 ) , Flynn et al. (1995 ), Forker (1997 , Ittner and Larcker (1997) . Empirical study has been done by Madu et al. (1996) on the linkage between organizational performance and quality management, and they presented the measures as pro¿tability, sales growth, competitiveness, productivity, pro¿t growth, cost and market share. The direct relationship between TQM and organizational performance also further studied by (Huarng and Chen, 2002; Li and Collier, 2000; Wilson and Collier, 2000; Madu, 2000; Sun, 2000; Terziovski and Samson, 1999) TQM and its financial effect has been studied by several authors, Hendricks and Singhal (1996 , 1997 , 2001a , 2001b , and also the general performance improvement after implementation of TQM studied by Easton and Jarrell (1998) . Schafferand Thompson (1992) , Opara (1996) , and Agus and Hassan (2000) have indicated that the positive relationship between Total Quality Management and financial performance & overall performance. According to (Corbett et al., 2005) careful design and implementation of consistent and documented quality management systems can contribute significantly to superior financial performance A single approach cannot be expected to bring a significant effect on every dimension while measuring organizational performance (Walker and Ruekert, 1987) . This forces many firms to operationalized organizational performance in to different segments of measurements like sales growth, return on assets, new product success , market share and overall performance ( Slater and Narver (1994) , Narver and Slater, (1990) , (Jaworski and Kohli, 1993) . Since the 1980s TQM has been used as a competitive weapon for many firms success (Kuei et al., 2001 ), but some authors warn and show its ineffectiveness and inefficiency (Mani et al., (2003); Waddell andMallen (2001); Choi and Eboch (1998); Chandler, (2000) ; Dale et al., (1998) , Lemak et al., (1997); Reed et al., (1996); Broetzmann et al., (1995); Neal and Tromley, 1995) . Following that, a number of literature also indicate the failure of quality management that can be directed to the difficulty of converting TQM concepts into practice (Hafeez, Malak, & Abdelmeguid, 2006) vehicle for introduction of CE into the NPD processes. The overall philosophy of concurrent engineering is single, but powerful, principle that enhances the incorporation of downstream issues into the upstream phases of a development process. Consequently it shortens product development times, improved product quality, and lower development-production costs (Yassine, A & Braha, D., (2003) ). Hongyi Sun, Yangyang Zhao and Hon Keung Yau (2009) investigated the inÀuence of quality management on the speed of NPD and compared concurrent engineering (CE) and TQM that leads to several common principles. For instance value analysis, QFD and team work are some of the common items that have direct relationship between CE and TQM. Karbhari, V.M, et.al (1994) stated as team or team building is the first necessary ingredient to good concurrent engineering solutions. Parallelization, standardization and integration are the three main characteristics of a CE-oriented product development process, Bullinger and Warschat (1995) . According to Sun, H. and Zhoa, Y., (2010) companies which have implemented TQM and other quality tools will have a better basis for implementing new NPD approaches (CE and DFMA). Najmi M., and Ip-Shing F., (2002) stated the possibility of CE characteristics to be incorporated in TQM approach and particularly ISO9000:2000 standard. Martin Marietta's Space System's programs have used the TQM concepts like CE, vendor involvement, product teams, and continuous product improvement while building and designing structural subsystems.
Methodology
This paper has been done using both quantitative and qualitative research approaches. Quantitative methods were formal data collection techniques about the existing business performances and total quality management practices in the company. The qualitative approaches were also used to perform open interviews & to make some other subjective decisions with concerned persons. The entire data were collected in two phases. The first phase was carried out during 2006/07 and the second one was performed during 2009/10. Its aim was to understand in depth the effect of TQM & CE before & after their partial implementation. Data were collected with various data collection methods to obtain relevant information concerning company's overall business results and TQM practices. These data gathering methods were:
(1)
Records and Documentation: secondary data were collected from company's documentation & historical records. The past eight-year's business performances were obtained from company's accomplishment reports.
(2) Questionnaire Survey: it was done by preparing questionnaires and distributing them to concerned personnel to assess the existing situations regarding to quality practices within the firm using Crosby's quality management maturity matrix. It was distributed to 35 employees at supervisory level and above. The purpose of this standard questionnaire survey was to indicate the company's quality maturity level on five quality dimensions such as management understanding & attitude, problem handling techniques, continuous improvement actions, quality organization status, and summation of company's position.
(3)
Interviews: this was conducted by asking open oral and written questions to concerned persons in the firm. All interviews were carried out with face-to-face discussion with QMS representative and other interviewees from quality, production, and technical departments.
Total quality management and concurrent engineering
According to Sun, H. and Zhoa, Y., (2010) and Sun, H. et.al (2009) companies which have implemented TQM and other quality tools will have a better basis for implementing new NPD approaches (CE and DFMA). In this research, it has been also stated that the positive relationship between TQM and fast NPD and common factors between them are characterized (see figure 1 ). This is also supported by (Poeth, D.F 1990) on the idea of TQM as an initiative for product and performance improvements with the incorporation of all necessary tools in CE. Najmi M., and Ip-Shing F., (2002) stated the possibility of CE characteristics to be incorporated in TQM approach and particularly ISO9000:2000 standard. CE and QFD techniques can be applied together to provide an extended design team with valuable, shared information throughout the design process (Harding, Omar and Popplewell, 1999) . QFD fits ideally as a "front-end" process to concurrent engineering (Jarvis, 1999) Insert figure 1 here Concurrent engineering requires maximized timely relevant design information throughout all stakeholders of product development processes especially at initial stage. (Tucker & Hackney, 2000) stated that CE offers a different approach to new product introduction in which the requirements of all functions, especially customers are discussed and at the conceptual design stage that keeps predetermined lead times and costs of new product introduction are minimized that cannot be happened in sequential engineering. Gunasekaran, A, (1998) has proposed an integrated product development-quality management (IPD-QM) to support manufacturing organizations proactively measure, utilize, and improve product development and production processes to manufacture high-quality products. The goal of an IPD-QM system is to deploy effective management principles of TQM and CE to develop products and manage upstream and downstream operations con-currently. Table 3 indicates costs and productivity of labor, energy and equipment maintenance components of the firm. These results were found during first phase of data collection period (2006/07). 1 here   Insert table 2 here   Insert table 3 Moreover, table 3 & figure 2 indicate that productivity of direct labor and energy were decreasing continuously (with average -46% and -44% respectively). But the costs have been raised in average with around 85% & 99% in the indicated budget years. From the above results, it is clearly seen that: "the organization was undergoing in declining productivity and profitability in contradiction to continuous improvement."
Data analysis and results discussion

Insert table
Quality Practice: During first phase (2006/07), thirty-five employees at supervisory level and above were requested to provide their opinion on current situation of their company depending on given quality criteria. The rating criteria and quality dimensions were adapted from Crosby's Quality Management Matrix. The results from respondents are as shown below and the details of survey questionnaire are presented in annex part A.
Insert table 4 here
Insert figure 5 here
The above table 4 and figure 5 reveal that the quality maturity level of the organization was very low in general (with mean value of 2.829 out of 5). Especially it was suffering with lack of proper problem handling at early their development stages and quality improvement actions. These results were indicating additional evidence that the duties of quality control/ management were reporting all quality appraisals to top management with minimum actions on defect prevention, problem handling at early stage and continual improvement. This was also another signal that authority was centralized on the hands of top management and management teams. But, in this globalization and competitive market environment, thinking towards profitability and productivity improvement without focusing on quality improvement tools and techniques is too much incredible.
TQM assessment was also conducted in the firm basically using Simplified Business Excellence Model that its criteria and their weight allocation has been adopted from European Foundation for Quality Management (EFQM) to obtain more concrete information on the depth quality management level. This assessment was performed through interviews from concerned departments like quality, production, maintenance, marketing, and administration. The main considerations that have been taken during assessment of each TQM dimensions are summarized on table 5 and figure 6.
In general the firm's achievement in nine TQM dimensions was very low i.e. its average achievement was only about 32%. The results on this assessment were providing large evidence on TQM practices 1. Management teams were only responsible for improvement; and the role of employees, customers, suppliers and other stakeholders involvement were neglected;
2. Strategic plans focused on short-term financial targets; vision, missions and objectives were not clear to stakeholders; 4. Decision making based on facts and waste management was very low;
5. Customer and employee satisfaction survey were limited and are not much important to set strategic plans;
6. Culture of continuous improvement and benchmarking "best in class" were unimaginable.
Relationship between Business Results and Quality Practice (for first Phase):
Business performance results of the firm indicate that it was working to in contradiction to continuous improvement specifically on its profit and productivity growth. On the other hand, quality practices and quality maturity levels were low. The outputs from quality maturity matrix provided us good evidence; there were challenges in problem handling and continuous improvement actions. But, cost of production was continuously increasing in a higher rate than other performance indicators. These results were justifying Deming's quality philosophy that: "low quality means high costs" and "poor quality lowers productivity" (Deming, 1986) .
Proposal of quality improvement model: Based on the results that have been obtained of this paper, the writers have developed two conceptual models ( figure 8&9 ). The first model indicates model is to show the general TQM implementation steps and the second one shows how TQM improves productivity and profitability of the firm.
Key activities and performance improvements on the year 2007-2009 (during second phase)
Researchers visited the company during fiscal year of 2009/10 to observe improvements in quality related activities and the entire business performance results. They identified the following key activities in relation to quality practices.
1. Quality Training: Different training have been conducted at various levels to enhance workers know how about quality. Especially Chemists were under continuous training about statistical control charts. 2. Top management Commitment and Involvement: Top management is committed to implement various tools of quality. At the moment the company is certified ISO 14000: 2000 and ISO 9001:2000 and the company exhaustively working to renew these certificates. Different sections of the company also using different statistical process control charts (e.g. p-chart, n-chart, pn-chart, u-chart and capability indexes) on different operations. Now they are focusing on critical processes and making decisions based on facts. 3. Employee Involvement: Employees at different level are participating at various quality teams i.e. they are practicing the concept of quality circle. 4. Customer Focus: at the moment in the strategic plan of the company, indicators regarding customer complaints/satisfaction and market share have been incorporated. Based on the feedbacks and need of the customers the company has developed one new product (Meta Premium) and changed the shape of bottles to be suitable for consumers. 5. Concurrent engineering initiatives: So as to be successful in concurrent engineering, cross-functional design teams, along with their associated data from different functions, must be brought together. Abdalla, (1999) indicated that the vital step towards implementing CE is to have effective cross-functional teams, which integrate the development process using both organizational and information management methods. The conceptual model for concurrent engineering with or without sophisticated IT involvement is represented on figure 7 , and the firm built multi-disciplinary team for fast product delivery.
Insert figure 7 here
Though consistence and progressive performance improvement is challenging in the existing dynamic market, the general trend from the result of quality management practices and concurrent engineering practice of the case company shows a positive relationship with business performance improvement (see table 6 ).
Conclusion
At present unstable and globalization markets, companies without setting their targets to continuous improvement in wide spectrum of business directions will face difficulties to compete and exist on the current turbulent business environment. Traditional manufacturing views business results like productivity and profitability are considered as they have inverse relationship with quality i.e. increasing quality means incurring high costs of production and reduce profitability and productivity. But this paper indicates the reverse of these traditional attitudes & thoughts. To conduct this research different methodology has been used like analyzing Crosby's Quality Management Matrix, interviews and considering the historical records of firm's performance since 2001. Business performance of a case company was also analyzed with respect to different quality dimensions and performance measurement techniques like production volume, sales, production cost, profit and productivity that is presented on table 2.
The results of this research paper shows that low quality means high costs; and companies without continuous improvement philosophies may not improve their business performance in long-term. Since the basement of continuous improvement is TQM, thinking towards improvement of business performance without TQM and related change practices are challenging and awkward. The firm's performance before quality management initiatives and concurrent engineering (in the year [2001] [2002] [2003] [2004] [2005] [2006] were contradicting with the basic principle of continuous improvement due to the deficit of quality practices in the production processes. Hence, from the paper it has been concluded that QM practices improve overall business performance by:
x Reducing operation costs and increasing resource utilization by eliminating problems at their sources before they cause big damages in the business process;
x Motivating workers to do things right first time; and
x Increasing employees' skill, capability and productivity with providing necessary training & education.
As ReVelle, J.B., (2004) Rater's Department/Section ____________________________Current Position_________________________
For each five of quality dimensions, please provide your opinion on one of the five-stages that best describes current status of your company and tick (x) mark on correspondingǭ symbol. 
